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Abstract: The isolation and structural characterization of three new heterocyclic and macrocyclic pep-
tides, balgacyclamides A-C, from Microcystis aeruginosa EAWAG 251 are reported. The constitutions
were determined by 2D-NMR methods and mass spectrometry, and the configurations were assigned
after ozonolysis and hydrolysis by HPLC-MS methods using Marfey’s method as well as GC-MS using
authentic standards. Balgacyclamides A and B were active against Plasmodium falciparum K1 in the
low micromolar range, while displaying low toxicity to rat myoblasts.
DOI: 10.1021/np400814w




Portmann, Cyril; Sieber, Simon; Wirthensohn, Silvan; Blom, Judith F; Da Silva, Laeticia; Baudat, Emilie;
Kaiser, Marcel; Brun, Reto; Gademann, Karl (2014). Balgacyclamides, Antiplasmodial Heterocyclic




































































































































































































































































C/N	no.	 C	 H	(J	in	Hz)	 HMBC	a	
1	 168.9,	qC	 	 	
2	 72.4,	CH	 4.41,	dd	(6.8,	2.0)	 1,	4,	5	
3	 79.3,	CH	 4.95,	dq	(6.5,	6.4)	 1,	5	
4	 20.4,	CH3	 1.37,	d	(6.4)	 2,	3	
5	 166.0,	qC	 	 	
6	 50.6,	CH	 4.48,	ddd	(9.0,	2.5,	2.0)	 5,	7,	8’	
7	 30.8,	CH	 1.98,	m	 	
8	 18.1,	CH3	 0.62,	d	(6.9)	 6,	7,	8’	
8’	 15.1,	CH3	 0.35,	d	(6.9)	 6,	7,	8	
NH	(2)	 	 7.35,	d	(9.0)	 5,	9	
9	 169.7,	qC	 	 	
10	 72.7,	CH	 4.33,	d	(6.7)	 9	or	13,	11,	12	
11	 81.1,	CH	 4.79,	dq	(6.7,	6.3)	 9	or	13	
12	 21.0,	CH3	 1.43,	d	(6.3)	 9	or	13,	10,	11	
13	 169.7,	qC	 	 	
14	 42.6,	CH	 4.73,	dq	(7.7,	6.9)	 13,	15,	16	
15	 19.3,	CH3	 1.47,	d	(6.9)	 14	
NH	(4)	 	 8.30,	d	(7.7)	 	
16	 159.1,	qC	 	 	
17	 148.0,	qC	 	 	
18	 124.6,	CH	 8.30,	s	 17,	19	
19	 169.7,	qC	 	 	
20	 54.0,	CH	 5.23,	dd	(8.4,	5.7)	 19,	21,	22	
21	 40.4,	CH	 1.92,	m	 	







24	 11.1,	CH3	 0.88,	dd	(7.4,	7.4)	 21,	23	





C/H	no.	 C	 H	(J	in	Hz)	 HMBC	a	 ROESY	
1	 169.7,	qC	 	 	 	
2	 73.4,	CH	 4.34,	dd	(6.2,	1.6)	 1,	4,	5	 4	
3	 78.0,	CH	 4.84,	dq	(6.2,	6.2)	 1,	2,	5	 	
4	 20.0,	CH3	 1.29,	d	(6.2)		 2,	3	 	
5	 165.7,	qC	 	 	 	
6	 51.1,	CH	 4.43,	ddd	(8.6,	3.7,	1.6)	 5,	7,	8,	8’,	9	 4,	8,	8’	
7	 30.3,	CH	 1.95,	m	 5,	6,	8,	8’	 8,	8’	
8	 17.8,	CH3	 0.67,	d	(6.9)	 6,	7,	8’	 	
8’	 15.8,	CH3	 0.53,	d	(6.9)	 6,	7,	8	 	
NH	(2)	 	 6.95,	d	(8.6)	 5,	6,	9	 6,	7,	8,	8’,	10,	11	
9	 169.4,	qC	 	 	 	
10	 58.5,	CH	 4.23,	dd	(8.7,	3.5)	 9,	11,	13	 12	
11	 65.0,	CH	 4.19,	m	 12	 12	
12	 20.0,	CH3	 1.07,	d	(6.3)	 10,	11	 	
OH	 	 4.76,	d	(5.6)	 10,	11,	12	 12	
NH	(3)	 	 8.47,	d	(8.7)	 10,	11,	13	 10,	11,	12,	14,	15,	OH,	
NH(2)	
13	 172.4,	qC	 	 	 	
14	 47.8,	CH	 4.80,	m	 13,	15,	16	 	
15	 17.4,	CH3	 1.30,	d	(6.5)	 13,	14	 	
NH	(4)	 	 8.22,	d	(7.9)	 13,	14,	16	 14,	15,	NH(2)	
16	 159.6,	qC	 	 	 	
17	 147.9,	qC	 	 	 	
18	 123.6,	CH	 8.22,	s	 17,	19	 	
19	 169.6,	qC	 	 	 	
20	 54.4,	CH	 5.13,	dd	(8.5,	5.5)	 1,	19,	21,	22,	23	 22,	23b	
21	 39.5,	CH	 1.91,	m	 19,	20,	22,	23,	
24	
24	








24	 10.9,	CH3	 0.88,	dd	(7.3,	7.3)	 20,	21,	23	 	







C/H	no.	 C	 H	(J	in	Hz)	 HMBC	a	 ROESY	
1	 169.0,	qC	 	 	 	
2	 73.8,	CH	 4.28,	dd	(7.6,	1.7)	 1,	3,	4,	5		 4	
3	 78.3,	CH	 4.88,	dq	(7.6,	6.4)	 1,	2,	5	 	
4	 20.3,	CH3	 1.36,	d	(6.4)	 2,	3	 	
5	 165.0,	qC	 	 	 	








8	 135.4,	qC	 	 	 	
9/9’	 129.0,	CH	 7.01,	d	(7.4)	 7,	9/9’,	11	 3,	6,	7b,	OH	
10/10’	 127.4,	CH	 6.94,	dd	(7.4,	7.4)	 8,	9/9’,	10/10’	 3,	6,	7b,	OH	
11	 126.0,	CH	 6.82,	t	(7.4)	 9/9’	 	
NH	(2)	 	 7.45,	d	(7.5)	 12	 9/9’,	6,	13,	14	
12	 169.2	qC	 	 	 	
13	 58.8,	CH	 4.19,	dd	(9.0,	4.5)	 12,	14,	15	 15	
14	 65.4,	CH	 4.09,	m	 12	 15	
15	 19.8,	CH3	 0.92,	d	(6.3)	 13,	14	 	
OH	 	 4.91,	d	(5.4)	 13,	14,	15	 14,	15	
NH	(3)	 	 7.81,	d	(9.0)	 13,	16	 9/9’,	13,	14,	15,	17a,	OH,	NH(2)	








NH	(4)	 	 8.26,	dd	(7.5,	3.3)	 	 17a,	17b,	NH(2),	NH(3),	NH(6)	
18	 159.9,	qC	 	 	 	
19	 147.5,	qC	 	 	 	
20	 123.7,	CH	 8.29,	s	 18,	19,	21	 	
21	 168.6,	qC	 	 	 	
22	 54.1,	CH	 5.18,	dd	(8.1,	5.2)	 21,	23,	24,	25	 23,	26	
23	 39.8,	CH	 1.92,	m	 	 26	









26	 11.2,	CH3	 0.87,	dd	(7.4,	7.4)	 23,	25	 	








	 P.f.a	 T.	b.	rhod.b	 T.	cruzi	c	 L.	donovani	d	 L6e	
1	 9.0	 59	 >150	 >150	 >150	
2	 8.2	 51	 >150	 28	 >150	
a	Plasmodium	falciparum	K1	
b	Trypanosoma	brucei	rhodesiense	STIB	900	
c	Trypanosoma	cruzi	Tulahuen	C4	
d	Leishmania	donovani	MHOM‐ET‐67/L82	
e	Rat	myoblast	L6	cells	
	
	
Figure	1:	Key	COSY,	ROESY	and	HMBC	correlations	in	balagacyclamides	A	(1),	B	(2)	and	C	(3).	
Note	the	observed	long‐range	J	coupling	between	H‐2	and	H‐6	in	both	balgacyclamides	A	(1)	and	
B	(2).	
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